Carbon dioxide storage in geologic reservoirs offers great potential as an option for mitigation of fossil-fuel emissions. Early evaluations are encouraging and suggest that geologic storage likely has a large capacity with a global distribution. Commercial-scale geologic storage will involve substantial volumes of CO 2 , up to many tens of millions of tons per year for any given set of sources, requiring numerous storage sites that will exhibit a wide range of geologic characteristics. To be successful, storage projects must quantify the range of potential risks associated with each specific site, ranging from pre-and syn-operational factors (such as capacity and injectivity) to post-operational factors (such as long-term fate and impact of the CO 2 ). The overall goal is safe, long-term storage of CO 2 while minimizing costs. A robust risk-assessment framework and methodology can facilitate this goal by ensuring that a site's unique characteristics have been thoroughly considered and understood. Such a risk-assessment framework must be capable of addressing the large range of factors associated with a diverse set of storage sites, and it must have a strong science basis to lend assurance that the equally diverse physical and chemical processes associated with CO 2 injection are sufficiently well represented. Several international efforts are underway to explore various approaches to risk assessment. As part of its carbon sequestration research program, the U.S. Department of Energy has a portfolio of research efforts addressing simulation and risk-assessment methodologies for long-term CO 2 storage. This effort has brought together a range of research institutions (national labs and universities) in a coordinated effort to develop these methodologies utilizing the broad expertise base and field opportunities within the Regional Carbon Sequestration Partnership program. Two efforts within the US-DOE program involve the development of system-level computational models that describe a storage reservoir as a holistic system of compartments (e.g., storage-reservoir compartment, atmospheric compartment) coupled through release and transport mechanisms (Pawar et al, 2006; Olbenburg and Bryant, 2007). In this paper, we use one of these models (CO 2 -PENS, see Fig. 1 , Viswanathan et al, 2008 , Stauffer et al, 2008 to explore the impact of uncertainty in two factors that impact a storage site's performance, specifically reservoir permeability and wellbore permeability in relation to the likelihood of both insufficient capacity/injectivity and CO 2 release from the reservoir. CO 2 -PENS is a CO 2 sequestration site performance assessment model that can couple a variety of processlevel models (e.g., data models based on field/laboratory observations, numerical models of coupled flow/reaction/transport, and simplified analytical models) to predict long-term performance of a geologic CO 2 sequestration site (Pawar et al, 2006) . The model accounts for CO 2 migration in the primary reservoir and beyond through potential leakage pathways such as wellbores or faults. For this work, we used simulation to predict full-scale injection of CO2 into a hypothetical storage site. The hypothetical storage reservoir has a complex, realistic geology, and a realistic distribution of wells within it, as if it were a brine-filled formation located below a producing oil field. Geologic models were developed with differing levels of complexity (e.g., spatial resolution) and used to predict the migration of injected CO 2 within the target reservoir. The resulting distributions of fluids within the reservoir vary, but it was unclear a priori how such variability would affect quantitative risk estimates. The interaction of those plumes with wellbores within the systems model was then compared to estimate risks from wellbore leakage. Additionally, since wellbores may be impacted by the injection of carbon dioxide, several models are used to capture the variation of wellbore transmissivity over time. As shown in Figure 2 , for example, wellbore permeability could change when i) wellbores degrade rapidly, ii) wellbores degrade slowly, iii) wellbores improve over time, iv) wellbores are unaffected by CO2+brine. How the simulated reservoir complexity and time-related variation of wellbore permeabilities affect the risks will be reported, as well as how this might affect operational decisions at a sequestration site.

